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O (57) Abstract: A series-type contact lens comprising contact lenses having their optical characteristics such as refractive powers set 
ff^ mutually differently, wherein a wearing feeling and a tear changing feature in each contact lens as a component element different in 
O optical characteristics are favorably and constantly displayed. In each contact lens (10a, 10b, 10c) constituting a series-type contact 

Olens and being mutually diflferent in optical characteristics at each optical unit, not only the shape of the lens rear surface (14) of an 
optical unit (28) but the shape of a peripheral unit (30) at at least an outer peripheral portion (44) are made identical to each other. 
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ffiJlS$152 40I^Jli^gP365Hfr®3fe^tB2 20^j^i^ 

-cv^5„*fc.B^^®JlJ22^2 4o@:^f^'t'^$5:5>t-?*^ 
20 fife$^^-CV^So-tb^^:«^:•9^*^I®J^'a^24^s,||- 

25 jatl54 0d^b#^^tl''^''^'5o 

^% ^mwj^ ^ ^ '-^ ^ t ^ ^ 3 



10 



15 



20 



25 
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2<D^iC=g•^^£;6S|||§pc(Drj)i:$tbTV^So 

9. £;IT. m-t^ffi^52atP3 8 t ^ M ^ U 1 6 X 
^^lz:||-Jlialfl54 4;0Sfl^^$tL-CV^-So fiP*). 

(Dm:^}pim^W:7i>^.^ — s (d m \^ m ^ 

m : C (Drj-Dfj) / 2] i:llICt$tb-C*59. 

#:Rr <fct)^>Bf^<^:^:7-fe:5' h»: afclt:^^^^* 
Rfp=R r -f a ^i>oXJ^^^tlX\/^^o - 

;5^;&^-5:^7-fey h A : a it . UI^XU'^^^^^^X 
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0. 0 3mm~0. 5 mm<D m m ^ 1^ ^ fl ^ :l t ii^ M 

^ \ZL ^ ti . mr.mmmm^4 o «^ m tb.u 2 4 
ffijl5alfi52 4-e^*tbi^lHS5><^J¥:$-^?£35^^=^ffi^^^ 

^ :^ n < K m ^ X m ^ U 'J^ ir :^ X o Ivi^ttTV^So 

;*:|lit?l^#-e«. j{):.*>ssz:jaiaia54 4iJ:4ott 
2{c:^$i^-cv^5J; 5 #;^fB]{^ — ^(^W-a- (R a 

Rate = (T1-T2)/'(X2-X1) 

{Eb.T 1 }i^Z:jS'aa^4 4:(Dp^mmu(Dm^^^ 

■CfcOxT 2«^ — ^5alfB4 4(D^Jl^§l5(^i¥$Tf*1* 
H;^l;i.||z:jlia$B4 4(Di^jgii:$IS{-*5tt5V'>^^^ 

§154 4<D^mU^i^^i-f^^>^^^'^^^^ 2 = 
0. 14mmi:bT.;*:^Jfe?l^^t-=e&o-C^ff-Ui^cm- 

^3a$P4 4l^l*3tt'5ff^^ife<^A^^^''«e^^^^^^ 
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. HI 2 id ^ -f o 
e> V^ J; 5 {J: . iJ' 3 3 4 , 3 6 ^S: ^ /u fc # 

ife (DIA) @^6«l^^l^^^tUTV^5o 

tc:J;t). ||z:jl3alfP4 4{*> ^ <d ±. ii^ . {nrtLO^v- 

i5^i5^bl/^XlOa, 10b, 10c^le:*3V^T^>. 

hui/X5Sr#^-r5<Rrtbo=t:/i?ij' hwi^xi 0 
a, 10b, lOc^^<l*5.v^-c^5.^#:^c:l:oTl^ — 

1 ( X a ) <z> 46 ^> . H v> IrI — {e: ^ ^ ^ n T v^ 5 o 

^■i--rtLf^^ — jl35alFB4 2<7)F^J^^ia5<^#;^rpJteSx 
Ep-t,^-^ia§l54 2<0^^f^ti-^lfef*s'>y— 
=1^^^^ hi^^X^lr^^-t'S^^^^^i^'i^^ h u:/Xi 

oa, 10b, lOc^^^:*3v^■r.i£:^^^-^&t^T^Jfe 
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Jia=0. 2 mm) ^b-C.Blf®^^lH52 2(D?i^^^ti- 

b^^-a-J-^ l-vXtfJ,L^fftl 2±t?OV^^Xm$ :T 

S ^ ^fe J; 9 /h ^ < /.e 6j Jfc v^ j; 5 I- ^ ^ ^ tt ^ o SP "t? > 

:S/hfF^Thlfed5 0. OTmm^-rS^^Tc^O. 0 7 
t^&g;55^i5$ti/S<^-t?&6o — m m ^ 

^:Dfjf^. 2. 5mm^Dfj^6. Omm^-rs::^;^? 
M^UV^o H)^ t> ^ % :^ ^ ^ : Dfj<^flt:d^2. 5mm 
J; 9 /JN ^ < Jfe ^ ^ 3t ^ /Jn $ < «9 T ^ ^ 

u:hmiE^^7;)^^mi.xmm^tim< ^i: ^ ^ ^ ti -d^ 

# < fj:^ t . r. m 721 ^ 4 4 (7)^:*riR]i|ilT|-^Sr-+-:»-{2: 

?i^5^uii< '0 . 'm ~ m m u 4 4},:iX?>mw^^^^ 

b S o 
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H . m 2 \z. ^ ^ ti X ^ tin ^ ^ m m m \^ ^ if 

XS^^-l. 0 0 ^ :^ ^ ^ . - 7- 0 0 7^ 4 :t 

IBlXI - 1 5. 0 OT^^:t-:f^\^^f\^^^Wt'^\^f^^ 

(a) , (b) ist.n (c) \c ir o t> ^ m 1 ^ ^ 

(b) , (c) \^7^^^f^^f\^(0^l^^^ hVVXl 

— j^ia§i54 2i*iRi — ff^-vh^fe^s-ttJ^'Pi- 
% o X ^ <D n ^ mm h ^ flit, )) - y< m (D ^ > 

^ ^ hu>'X\iZid\,^Xi^.^ti^m^'i-^'^='>'^^ 
hlx:/XlOa, 10b, 1 0 c m . k m U 3 0 (D 



10a, 10b, lOc^^^^bfc 

U;6=»t>.^^>'^5'^5^^l^^^lOa, 10b, 10 
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^ ± ^ ^ ^ hi^^^:^i^^^^xhsM^Uso 

y -^r Jl^ ) Hit 0 7& =t > ^ ^ hl^>^Xl 0 a^^:*3V^-C 

+ 5> j^i: ^ it's ^ t> o -r w ^ij ff^ ^ -r S ^ t -d^ 
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^(P);6S_i. 00y'^:t-:^^(D=i:yi$'^hu-^X 
10a^> mm (b) \Z^^flX\f^^tntyt^^2 8 

^ }^ u > 1 0 bl;iov^-Cs^tt^til^*t*:^<^^:^ 
^TIB C^l] {c^-To '^c*5> 'fBrtt(^=t>'^?^ bv-i^ 
xio (a) . 10 (b) >^ ]) =^ :y ^ ^ (D i¥ ^ 7k 

^ (D 1^ m u n ( ^ ^ m (y) = 0. 5MPa) ;6^e>>te 

^y-7Vi^4:fXhoX^ DIA=14. 0 mm, D r 
j= 11.0 mm, R r = 8 . 4 mm, a = 2 . 0 mm t b ^ 
^(Dm(Dn^l^'^i-i. mi, 2{CtJ&ofCo 

(a) , (b) l;i^$tLTV>-5J;5}-> ±^<?5^Jfe^5«J 

^i^-?i^Ji^<^=^ffi5t^fB5 0 t ^ m m m n 1 s ^ m 

^fc=iV^:^hVVX62 (a) , (b) X h ^ X . 

5 8(Du^^:^m^(.p)^^.MMmtm^ - i. 

VX6 2a, 6 2b^^:oV^T^.*^^fe^J<!^(^il'^^IS^ 

1] lei^-tir^-To ^.e*3. iJ^ m m <D ^ ^ hwvXe 

2 a, 6 2 btC*5V>Tf*s -fprtt^ss -eOBUEJ^ialflSS 

6 ^,^mmmi^m^x^w-KM.<^xm~(o^m^^ 
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5 





0 ^ > it 


^ (7^ =1 




U X 6 2 a , 


6 2 b « 


^ -tt? >C51l 

> ^ m V*l 


1^ c y 




<D U ^ 7b> h fi: ^ y y 


h =t -y ^ ■ 




C ^ 1 ] 














i M 


it; * 




m m n 


P = -1.00 


P = -7.00 


P = -1.00 


P = -7. 00 






{f'W9-) 




(7^*7*^'-) 




Normal 


Normal 


Normal 


Loose 




1 . 0mm 


1 . 0mm 


1. 0mm 


2. 0mm 


ly ^ ^ (D ^ liK 




cja ^ 






X i22 <^ 








Hit 


































1 ] iZi ^ ^ 


tt El ^ 






^ ^ ^ 


tL S V X ^ 1 


1^ (D :k 




^ » fj: m 


>^ ^ ^ w 




a $ 


^ ^ t :i S 










* . ir i^^^ ^ ( y ) 


(D m H)^ 0 . 


2 ~ 2 . 


0 M P a 


i ^ 5 y :7 


h m (D P 




^ ^ <^ 


' 4 ^ ) /O^ 



1 5 0 OMP a t — }'^^(ouuimmmi^^ 

15 <r> 9 ^ -f ^ f)^ h ^ ^ ^ ^ hvxX{cov>-c. ^tL 
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§153 0(?Dff$^lfe:6S/jN$</j:9il#^Si:.#l-^^^ 

{z. h h ^ t . ^ y h ^ X- n m mm M m (D V 

T ^ :k: # < S Jfe S r. iis eg b ^ o fc o 

2MPa^y^2. OMPat?fcSy:7h^<D=i:/i5' 
hl/^^Xom-g-iCf*. PS^PS 0<Z)5|r:^jg:$ : Tm 
(^J-tt^Sr. 0. OSmm^Tm^O. 3 0mm^-^5::^:&^ 

W^Xff^^W3^<D-¥V:J^^^: y (D m.t^ . 3 0 OMP a 
^y^l 5 0 OMP a-efeS^^ — K^^^^^'i?^ ^ 

\^ <r> m ^ \% . Jiaatps o^D^piUff^ : Tm (r> m. 
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S^^0. OSmm^Tm^O. 5 0 ram tT^^tt^^^ 
# 6 <^ "T? fe S o 

15 ^/^^t^^^1±3^<^Model 4301 ^^*gffl-f*5-^ 
;6SW5I5S<, -tux. t*i^K-i:b-C(i. M- ^ : 0. 7 5 
mm± 0.05 mmm ^<7)^^- ^)ytJ5fe?^^^*:Srfi'•^SV^-r. 

hi/^xi o^^:ov^-c.^<?:>^^|J'te^3^^&<^ — * 
25 ^ «aj <lr . i^; T eg -r S o 
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26 



§o - (^^w-^l^K^^^l 0 2t*. T#J^?1^M1 0 4 
0 4, 1 0 6<DM-^^-ti:®^{-^?l^=^-^i^^^-< 

^$ttTV^So - T#i^31^Ml 0 4(^^-Ylf7^^ 

VXl Q> (D % % 7. 8 J; ^ ^jff^C^^W^/Xtffl?:^:*^ 
>fe*5,^?^®l 1 0(D4'^lfl5:»-l 1 4«^?l^Jt>tSr^^ 

x^#fifei-5#ai/>'^'^^^^^^^^^-^"^<^=' 

hWV'Xl 0O'l3-^x*^J?^<^3t#§B2 8^ 
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— 7VK^?^^i 0 2 \-t . ]) — ^ ^ (O ^ ^ V 
(D ^ ly ^ ^ hi/:/ XI o^D^M^^:^U■Cffiv^§w^ 

-It. ^fhhT±^^^i 0 4, 1 0 6 (D m \z. m ^ ^ 

fc ^ t 'r ^ 1 0 0{c^y^$t^^^*$-frSo 



S ^1: *P ;^ T 



vvX=^®^s^^{c:i:oTg6«3i:i-5='V^;J' 
vXlO<7)?f^)fcft^$4^-CV^:5i:*^-> w^-XtilB^j. 

^ Su ffi 5te ^ 2 2 fc tt l;: S'J *P X =Sr Jfil -f r J: 
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t t fJ: ^ o *3 . t)^ ^ m Wi M Jii-X . m :^ i-£ T m 

M 1 0 4 {e: ^ U T = ^"^^ hi^i^X^#:%^*$ii: 

fc * * CD 1^ . -go iij ;!jp X ^ g ^ ^ y t;i T {D ^ 

-e ^ iij -r S - .Jr J: o T , W f IJ II JS ^ ti. # ^ o 

10 1 0 2X-'e — /i-}^^^ir^:it:d^m^^(DX-:hK).^ 

l^i^X^^(^=t>-i5^i5^ hlxi/Xl 0 a, 1 0 b, 1 0 

h u > :K 1 0^^iit-r^Jj:|^bT>jlia$P3 0;6S|^ — 
^XiS^^hU'^'XlOa, 10b, 10c^l2:*5V>-Clli& 



25 & S 
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25 



T^.Bu®J^iaifi52 4 it B m t -r ^ m kz. ^ - ^ 
m^fixi^^^^tfi^h. u :x mm 2 0 ti if t: m MM 
X -r ^ < . -ij f J Ym(ommi>^^M>tf3:^s^ 
m -r ^ m m ^ m m m h m m ^ ti ^ t ^ i^ . m w\m 

X ^ jg ^ I- tT J& 5 ^ i: pf ^ ''cC 5 o 

M ® 3fe ^ §P 2 2 (Z) ^ gij fi ( ^ giJ m ^ ) ^5 X 0 . 0 5 
0.5 Omma:i-^ri:ds^*U<.-?:nie:J;oT> 



mm 



^ w\ n ^ ^ ^ \^ X -m m m . M. ^ M ^ n 

^■r5i!tir®^#fR2 2(D^gija:dS:'c# 
— /l-K^?^Ml 0 2^ffiV^T^?l^^tufcna^^V^ 

i/i?^bl^i^Xl20a, 120b, l20c:dS:^$ 
ttTv^^o::t^/e>>#='>^5'^^^l/>'^l20a. i 

20b. 120cJ*s^-<^l^3fe?l^Si:l^^>3fe^§P 
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^cov^-c{:i^ m^i^f^ — (^MM^mMtm- 

1 2 0 ( isA T X ^ -i- : a , b . c ?r # It V^ ^ . 
a. b, c(Z>^T^*^$^i-5){*x=^ffi-2^-V>'i5'i^3 

$ttfc^ — ^S$B4 2^^:*5V^T^^ i^^'X^Sl 4 

iz. ^ m ^ ^ u 1 6<D^m^^^i3a^fcm^xM)^^ 

ffi i;? -Y 3 3 6 <D ^ ^ i6] g ;6s ^ 5 -e . 



wo 03/087920 
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^ (D mm ^ (Xi , Yi ) ) ^c:*5v^-r. ^ mm m ^ 
h X m m-r :s> ^ 5 ^^:^3^$tt-cv^§o mi-^ m - m 

m mu K M V X ^ m ~ Wi m ^ ^ 3 3 6 im 5 
^ (D mm (x^ , Y« ) ) ^^:*5v^■r. m m m m ^ 
% <:> X m m -r ^ x 5 t^i^^^t^Tv^So 

:i^mmmmK^^^xwitYvit.mmn3 0 <d Mc w ^ 
j^^^^irm5^^m^tix\f^?>xoi^.yt^U2 s k 

^^^m:Rixm0.^tifcttimit^^2 2 h . 

V— :^^W}iZir^±x<D=i:^^i!7 h u :X i 2 0 {z. 
ft S # ^ V X ffi te: i o T . * f ij iJ: # ^ n -C 

V^ S (D 1? 6 o 

^ ^ ^ m K K <:> ^ ^ \^xm^-t^tc}b\zm^X^ 
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^ ^ ^* il v> ^ v^ ^ # M: Ife 6^ /h ^ v^ . ^ - HU 

X;ir=^^i-s^-c<^=i>'i5'i5^ hi^xxi 20 

S o 

m ^ ^ <^ ^ t vx^m<Dmm*^^^i^^^ 
mx h V) ^ m \z.0^mmm , ^ik^ , mm ti: if 

mm m mm s s i% . (d k :$s x h ^ m ^ 't^ ^ 

titll 2lc:S8U-CliI^*i-^^'^e5^i|^<^^§tt®*^^^ 

n^^^mmux<Dmmyt^n2 2 ^ m m m m m 

til ?t b ^ * ® ^ ^ -Hi 6«) ^ ^ I- IS i- S 
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^fe ^ fij ii ffi ^ S . m 9 * ^> v> „ 

10 jgJL T <^ iJfc §1 -e ^ IS 5 {c ^ $ ti. -C ^ <t 9 I- i-- X 

^ m X m m -f- ^ o 

15 ^ 1^ ^ 5 o 

(i) Btfffi^#lH52 20?i^4^ 

#rffi)t^$i52 2Sr.TIB®^T*^$tb5^®^i-So 
X2+(Y-K)^=FC'' ... ®^ 

FC : 7nVh;«7-:/(Dft^¥# (^ffi) 
20 K :>'ci>-b;!&— :/(DY^Jt 

(ii) «fffi^^§p2 2<^^^{B!i (^-^ffio) <D mm m.m 
mm yt^ ^ 2 2 <D ^ m m n im m.) <d mm ^ (Xx 

25 , Y 1 ) t 1" s o 

rtte>x, . Y, (Dm.it.m^tft^^2 2(D^n 
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(iii) ^-M®^ia$P4 0 (Dm^ 

t -t ^ o 

X ' /M" + (Y-L)'' / N ^ = 1 ' ' ' ®^ 
L : B ^ »t> <D Y m )^ 

N (Y|ili:^[Rl) 

L. M :^ xj^ N (D m . m 3 o(Dm^(onMm.i^ 

(iv) ^~sfr®^3a§P4 oot^Jiiil (M^/^lBO) 

§15 ^ 

m — m m m u 4 oop^ji^^ (mm^) 

( X 2 , Y 2 ) b -t ^ o 

:l ti h x 2 . Y2 <D m.\-i. i r. m m >^ ^ 

5~0. 9^/iS^£Hl^-e.5i^>iC^^^tt:05^fe#fti 
^ * H iSfc ^ 

9. TIB(E)5S:-e^^tT/So 
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Y = AX'+ BX'+ CX+ D---®^ 
^LT. t)^ t> ^ ® ^ \^ is i-f ^ A , B , C, D^S^ ^ 

IS ® ^ . © ^ , (D ^ ^ # 5 o 

dY/'dX = -X/'(Y-K) •••®^ 
10 dY/dX = -N'' X/(M^ (Y-L)) 

• • • (D ^ 

dY/dX=3AX'' + 2BX + C 

• • • ® ^ 

^in, (Xx , Yx ) iCdoVNT^ii^Jli^ito 

15 >5^b.<3)^"e^^tbStfrffi^^lfP2 2oM^<^1It(d 

m ^ (D m (dY/dX) ;6S^UV^^V^5^#^^b. T 

la ® ^ 5 o 

- X 1 / ( Y I - K ) 
20 =3AXi*+2BXx+C •••®^ 

( m b > Y ^ - K ^ 0 ) 

*fc. ^ (Xa . Y ^ ) l::*5V^T*a^^^i^o 

(dY/dX) i:,®^t?^^tL6m — Htf®J15a§|S3 
25 8 (?5 M # {it ( d Y / d X ) ^ b V^ ^ 5 ^ # 6) . 
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-N' X 2 /(M' (Y2 - L)) 

= 3AX2 ' + 2 B X 2 + C ' ' - d)^ 
({aLY2-L=5fcO) 

5 (Xx , Yi ) m ^ ^ t 7b> ^ . r ^ ® ^ Hi^ m ib^ ti 

^ o 

Yi =AXi ^ + BXi ^ + CXi +D 

• • • (E> ^ 

10 2 . Y2 ) ^ m ^ ^ t h . TIE(2)^;5S^d^;^§o 
Ya = AX2 ' + BX2 + CX2 +D 

• • • (S) 

tJ^oT. _hlB®, (D, ®, ®(D4oO^:e)^b. TIE 

15 3X1 * XA+2Xi XB + IXC +OXD 

= -Xi/(Yx-K) ' ' ' ® ^ 

3X2 XA+2X2 XB + IXC +OXD 

= -N' X 2 y (M^ (Y2 - L) • • ' ® ^ 

Xi ^XA + Xi ^xB +Xi XC +1XD 

20 = Y 1 • • • ® ^ 

X2 'XA + X2 ''XB +X2 XC +1XD 

= Y 2 • • • (g) ^ 

|B(e)^{c:fettS#^^:A. B, C. DSr^J?)^^^ 
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m PL it ^ ?i /i- (D ^ m m X m M \^ n 0 :l t 

m ^ ^ o 

7!)^ ^ m M m m it h < ^ x h m X ^ ^ X ^ ^ m m it . 
6 ib>7b^^mMmmK:ioif^M.i^m^j:mmi^i:<>x,i«im. 

T @ A- 5 ^ M , m je , ^ ^ m ^ M ^ fc m m i^ 
xmm-^mxi>y). ^ tc . ^(D^o^i:Mm(D±x^m 
^ -r ^ :l t it V ^ if>^ . m m (d m w ^ ^£ ^ 

tb ^ t it ^ ■g■5*"et>^£v^o 
m ^ it . m m it . # « <d Jisf b 5 — k = v 

i?;^ h u :y X t y y h =^ ^ ^ h u > P< <D n i^ M 

^fc. m ^ ic X h . ^ ^ m ^ <D m :^ ^ X ^ 
^Jik^m^^^'^x.mm^mrx. ^ ^ ^ bv:/x^s 

"5 o > -e <7) J; 5 5fe 4^ HI '5 -e HI ^ >Pf 1^ "C ^cC 

\% ^ ^) — :X <r> •=x 1/ 9 ^ Y\^yX^m^'t^'^X(0 
tu S r t i S o 
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t m t fi: ^ h 0 ^ fi: ^ ^ ^ ^ m \^ m ^ 

^ $ T v> § n < . -c?!! X. # ^ jfc @ 6^ -e 4^ sij 

X tf' ^ A/ -e T ^ A V^ o flr #: ^ « ^ -^ll X. >- X 

ffiv>e>tb§^^i^(cii^>'X^m:$s^;^^5=t>'^^ 
20 >^X^^ — o^V^^imo:6:»|^-^xy-Xl^^ic:-^^pJ; 
^Jfevy— XSO=i>'i5'^ hl^i/X{3:^b-C:z^|g|g 

25 X^«^-t-^#=':/i5'iJ' hl-'i^Xf^.^^^PCQHUffi^ 
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0^tsmiikt\^ It. ^ m ^ ^ y m m ^_ ^ >^<d =i >- 

ii ^ pT 11 T' S o 
tt # -5 <73 -e § o 

^^^^ t^>{c^Slc:^L-CO§|o#^^9 ^>^^^n 
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K n tH U ii^ ~ M t ^ ^ Z. t h . — K fife ?^ 



:s.\^ \^ ^ fa ^ miE }y :^ mm^ ^ M ^ m ^ fz. )) — 

fa m ^ ^ ^ ^ ^ M \^ X m \^ n ^ ^ h (D ti: }£ t 

UT. ^ m \^ m ^ ^ irb n ^ ^ t b fa ^ o 
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ii ^ © IS ffl 

t ^ . m m ^ ^ u (D ^ m m \^ m m m ^ m ^ 

mm^ti^^tKX . u :^ ^ ^ n 1^ tft ^ ^7!)^ m 

#:^sm^^J:e5*e>tLTV^SI»*:® 1 K ^ m (D V - X 
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*3V>T^. m^m'm%^U<^m.^f>^4> 5mm~<(> l 2m 
5 ]) — X m. (D ^ -y ^ i7 Y ^y :^ o 

f\. ii> \z. ^ (D ]} — :^ (O ^ > ^ ^ hwvXo 

:^3V^-C^.tulB^^^f|5<^^'i>tl5J?^^^0.0 2mm~0. 

15 ^) ^ :X m. <r> =i y -$1 ^ V \y 1^ :^ o 

T^5e$tl/•rv^5lt^^ 1 5 (D isj ti iz. m 

:X M <0 ^ ly ^ ^ hl/VXo 
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o T J* ^ >5S 2fe 1^ le: /h ^ < tj: ^ m t ^ ti. X R 
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